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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 76.29.49

Tema guceprauii:
1. EdexTuBHICTh 3aCTOCYBaHHSI HAHOYACTUHOK 30J10Ta 32 GOTOAMHAMIYHOI IPOTUIYXJIMHHOI Tepartii

(excriepuMeHTasbHE TOCiIKEHHS)

2. Efficacy of gold nanoparticles application for anticancer photodynamic therapy (experimental research)

Pedepar:

1. Incepraiis npucBgYeHa BUBYEHHIO in vitro Ta in vivo KOMIIO3UTiB XJIOpUHY €6 3 HaHoyacTuHKamu (HY) 3070T1a
Pi3HUX pO3MipHO-TEOMETPUYHUX [TapaMeTpiB (HaHocdep, chepononioHnx HY, HAaHO0O0JIOHOK, HAHOTIPU3M Ta
HAaHOCTPWXXHIB) y SIKOCTi poTOCEHCUOiNi3aTOPiB IpU POTOAMHAMIYHOMY BILIMBI. [IoKazaHo, 110 Mpu B3aeMO[Iii
xJIopuHY €6 3i cheponogioHnmu HY 30510Ta BindOyBaeThCsl 6aTOXPOMHE 3MillleHHS JOBTOXBUIIBOBOTO MaKCUMYMY
CIIeKTpa MOTJIMHaHHS Ha 34 HM, a npu B3aemozii ®C 3 Hanochepamu 30510Ta - HA 9 HM. 3ATHICTh 10 reHepauii
CHHIJIETHOTO KMCHIO HAHOKOMIIO3UTOM 3i cdeponoioHnnmu HY 3010Ta, a TaKOK KOMITIO3UTaMU 3 HAHOIIPM3MaMU Ta
HaHOOOOJIOHKaMU 30J10Ta Y MOJI€JIbBHUX PO3UMHAxX 00EpPHEHO KOPeJIoBaa i3 3poctaHHsM BMicTy HY 3os0Ta. 3a
IOTIOMOTO0 TEMHOIIOJIbHOI MiKpOCKOTIii BUSIBJIEHO arperatilo HAaHOIIPU3M Ta HaHOOOOJIOHOK 30JI0Ta Ha MIOBEPXHi

KJIiTUH JiHi# Namalwa ta MT-4 i BifcyTHicTb Takoi B3aemoiii 3 HOpMasbHUMU JIiMQPOLUTaAMU JIIOIUHU.



BcTaHOBIIE€HO 36i/blIeHHS (POTOAMHAMIYHOI aKTUBHOCTI KOMIIO3UTIB XJIOPUHY €6 3 HaHOoCchepamu (15HM),
HaHoIIpu3Mamu Ta cdepononionumu HY 30510Ta opiBHSHO i3 BiibHUM (oToceHcubinizaTopom y 1,6-4,4 pasu 1o
BiZJTHOIIEHHIO [0 3JI05IKiCHO TPaHC(OPMOBAHUX JIiHii1 KIITUH JIOAUHY JiM(OiTHOro MoxoakeHHs. BuspieHo, 1o
KOMIIO3UTU XJIOPMHY €6 3 HaHocdepamu (15HM), cTabisli3oBaHUMU MOJIIBiHINMIPOIiZOHOM, HAHOIIPU3MAMU Ta
chepononi6Hrnmu HY 30510Ta, cTabi1i3oBaHMMU E€KCTPAaH-TI0IiaKPUIAMITHUM CIIiBIIOJIIMEPOM, MAIOTh BUCOKY
IIPOTUNYXJIMHHY (HOTOAMHAMIUHY aKTUBHICTb in vivo: HallBUIla cepe, allpoO0BaHUX HAHOKOMIIO3UTIB
IPOTUNYXJIMHHA POTOAMHAMIYHA Jiist BCTAHOBJIEHA Y MUIIEH i3 MepelenyieHoI0 KapiuHomolo JIbioic npu
3aCTOCYBaHHi KOMIIO3UTY 3i cpepuuHumMu Ta cpeponoaionnmu HY 3o510Ta.

2. The thesis is devoted to the in vitro and in vivo study of chlorin e6 composites with gold nanoparticles (NPs) of
different geometry and aspect ratios (nanospheres, spherical-like nanoparticles, nanoshells, nanoprisms and
nanorods) as photosensitizers for antitumor photodynamic therapy. It was shown that the chlorin e6 interaction
with spherical-like gold NPs led to bathochromic shift of its long wavelength absorption maximum of about 34 nm,
and chlorine e6 interaction with gold nanospheres - of 9 nm. Singlet oxygen generation rate of photosensitizer
composites with spherical-like gold NPs, gold nanoshells and nanoprisms in model solutions inversely correlated
with gold content in composite. Gold nanoprisms and nanoshells aggregated on the surface of cell lines Namalwa
and MT-4 and did not interact with normal human lymphocytes. In vitro photodynamic activity of chlorin e6
composites with gold nanospheres (15nm), nanoprisms and spherical-like gold NPs increased 1,6-4,4 times
comparatively to free photosensitizer activity. It was revealed that chlorine e6 composites with nanospheres
(15nm), spherical-like gold NPs and nanoprisms possessed high antitumor photodynamic activity in vivo on mice
with transplanted Lewis lung carcinoma. The highest antitumor photodynamic activity among tested preparations
was established with the use of composite photosensitizers that comprised spherical or spherical-like gold NPs.
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